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imam i trnftis-vt. H*»*w-ir«MH- 
vumtzg&ti&s&Rt. mew— weheiw* 

)V. 

±io- w\my^vYTv^^i^mm<r^m 
nmgmizttixmwjmzmzit&zkzmiki- 

ffi<DSIg^B^c*tLT45±10 , IHfi<Offi£!fo:ryXA-t' 

^tggmizttLxm&fimm^h z k ztmk-t 

•ts i/— mi^mthn&mm^x-msmm 
m&v-^zmthmmkb^wiixmm 
*k. 5Er>rsfcfl^i^-i«i5flaeii3effl^t3e*t. 

fc5BWWI»3WEWS*iXV^i k M«k-*-*II 
l*^J4III*B5E«0*ea*^a-/l'. 



kTJttftSftfcJBHMk. »->T*fcl«!l'— 
S»fli9 ££3fc LT *8»B*fc:SSW*»tJIH t k , 

3GS»0»i:'C»JftS*ifcWiaMi:*«--*ftS*i, f§|- 

A. y ir-s/rtcsogsfi-c^si k smk-rsfteg 
m&mh®&kx'&f$.ztitzm3mk. s->-c*fc 

[M$K1 1 ] 6&k LT, Si, tfMiGaAs. JMiln 

S&miGaN, &U±SiC % ttyVjfif&i 

[M*gl 2] BWilBk. »fc*Fk, XdtlalRk^ 

[M£gl 3] 2fflOl/>Xi3j:t>'2^3fe7r^A'- 
fc^t >•/ $r-i;fcfi*£jb*fc£ k fcttSk"* 1 

4 fcunsa 5 ^ tjmxm 9 & t:tmxm 1 0 imn 

[«*ai4] nno0*a»ki«oi^>x*jj:tfi 

mk-t&n-mi stratus *fc«it*JB94fctt 
man oi»o3K6K3a*^a-^. 

3K*o^5A^fflv»fcC:k«r1Mlk-<-4l*CTIl4Ett 
mimi 6] B#r^fc«^TI«*Wtfc£k«* 

ikt»«k-r*ii««i4*fcj4ii«ai 5te«{co3fe 

t*- 'J y 9 k 7 V XA k k 
[ff^ 1 9 ] «3E»M«Sr5iiDUcC k ^#Sk-fS 
[fj?*JB2 0] u^X. «vniEHff|». avMiflBeif 

af»Jfi»S*ifcfc»r**£k«r1WRfc-f 4HW8B1 5 



(3) 



nWi^l 0-1 2 60 02 



CW*«2 2] ^.y^-y^r-f A-fcaWLfcl" 

(B*JS2 3 ] k i 2ffl<^mftV-^k . 
< k i> 2m<^.%mb-bm-f^ir-Vfy\z^^ 
it. &%<b^4mr>\'>xt'}?%<ki3 4m<?tft?T 

t L2m<vgm : ?btfm-rt-v'!r-i;ftiz$mzti. 
£tzimm5£tttm%%9£tzim$im otma 

3t*o^5AtfflV>fcii:*1*at-r4IKS«2 4lB» 

[|»#JS2 6] 0*f«^*3l»T«*ft»^fc*» 
ftk1-4JWSB2 34fcl4SMaB24Ka^»efi3Sts; 
a— 

[M*S2 7] Stft^kffift^ttfcf^fiiftt'-i 
X7*U v * try XAfc*a*£*>*fc£ 

[M««2 8] ««HfiiKtffl!niLJtil: 

[ft£Jl2 9 ] A-. y ^-i;i:ft7r 4 A'-kOftKHK 

£JS14£fclifi!RJSl 5^^«i»*Jl2 3^3t{ia* 
« 2 4 f y&07flgj£* v a-^. 

[0001] 

[JWfc>IW-*tt»jfflF] *mnii. iWeb'oaye 

3.-m<?>T-9m.. ziyzj.-mwizxms.b 
mtzmzmftis-? ud> kg^? (pd> *-* 

[0002] 

&(cJZ.6ii£ J: 3 £7-7 ^r-v' a y^ty 3 yfBto 

*-yh7-?#. Utt*vb7-?fcli, ATM-LAN&k' 
tA*^5X3t7T-f^-(G0F) Sr^o^lOOMbpsOh 



»H^»fc*vb7-?"C««iTv**. j: OtffcfcJ: 

?x-®%izmmmi&x\ to. ! mx'$>zzbfre>z 
m&tzx. Vr-f&mtf&Mzmbtiz «t ? iz%h 

&->T&Tfc9. *7T4><-fcttofclOWbiaiaJb0 
HoSjSSfc: *tf * K8tf*» < * -> T # T * . 
[0003] S&3E. ATM-LANICHl.3izriitoSB|£^* 
— K (LED) f£ft3?kL*#7*7fc77 
-fA-iHfcbivo**. eSffl^^a-^rttlEW 
gfcU— ftf)ft£ #9 **7 t 4 ; tcti 5 

Z.ii^Zbif^btoX^tVs.-^-k 
Mf&t>acU:9. tiyxftyTJrt-mmzBf 
IB**** fcftfc. #R«vty a Vtf)£g|#!£g$:7 r 

[0004] ^T9xje7r-f A-iiaraa«io -ioo/« 

[0005] 7JX J t-v?%7T<{rt- (POF) 

- lmWl£X'±<lXi>mi 

s. 

[0 00 6] 7"7^.'7 v -y^7t7T'f A*-tJi. 01 lfc 
ttGim!&M&mFV0WrUtt6 1 0 (C. 650 ni 

fiSSSlffefcL fci-ei20 dB/knk500 dB/lo^UTCft 
0 , GaAlAsSt t < ttlnBaAlP^OLEDWIflcU— ftf 

%Mb LXitmZtiT»&. 
[0 00 7] «a5<07*5^f-y?367r'fA-J:fflv^ 

7tS*^va-;W{i. 01 2fcS^J:dt:. 5^3^1S: 

«ww*i|i»*i/— r 2 fc sjfeni 3 &%m? 

4 k * J liSiJtc^lil*f jh § titz t<?)ffm&£ tlfz V *7 
0. Jf*#l 5mra, <@*g0 mm. »ff#A«20 mai^^S 
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[0008] 

[0009] /hSft-rSfc^fcli. b93t 

^*hwsbi otjttrsa^fsitaiits^sjtft. ¥ 
m&u— f 9 mmnt^m 1 1 omgrn i 2 t*f 1 

Sftl'-lfft 1 3 12 S i £K 1 4±Cc^j£3ii.fc£3fcS!? 
71 5Cttl/CStt2r[6]fcA8t$iU>. ¥31 
ftl'— T 9 igftST- 1 5 S-R-THitc^t-S C k 

[oo i o] f^mmz-tztztoom 

«SE-«E ( I - V) S»[ll8$:¥*frl/~F*«3fc* 

?k hmw- s - 1 awe* . 

[0011] 

ftl^— fkV~y*ft£9 0' RSfS-£&K&f^8k¥£ 
frU-lffcSEi&S-frSSHIlEIKk *J^fk 

nm ; 3!Lm^i:nj±m^z%&-tz3m®m~ftfc ix 

k H-TOJcJStttS**^ * s . ^ v f-vtzmmt 

fife**?**. 
[00 12] 

[0013] (mm<mm 1 ) jb 1 axtkiHBB&H 1 

[ 0 0 1 4 ] 0 Hi. ^Kb— y3KfciS®IJS>7 , ?x 

fi3StS/a-A^)R!BHT**. 01 ( a ) liffl^&T 
*5<**BBH. HI (b) I4*«BHBH"C**. 

[ o o 1 5 ] m i fc5^*fisai*5'**-rt'0»wi. 3 
mmrv^f- ••/ fft7 r ■< a- 1 6 t^^Mrvx^ -/ 

9K7r4rt-n<n2*<r>7T<{rt-X'B$.iSlxht 



kite. &%£W.t%ymW.ktf*ii?il~&fciiiit: 
ZkX'bh. 

[0016] Z<7)tm\±m£iS.t LX. ¥9flc>-^ 

1 8 b*m#u~fmmri ^yny(si) wg.<?> 
&&25b &m±izmis&ttfzwmm2 e b 

2*1. £3fcgEk LT. *e#P2 4 fc»K*TjWBjfc 
SftfcS i ££2 7±fc»j£S;hjfc I 8 
k&»SM&2 9 fc **i«i05BHft 
■fcft^lfctfl^O/tv^ysOfcllBSii. SI 

>mvvX2 1 i:Sfl^WyX2 3&XM J eT99fr 
3 1 k U VXgp-CA' -v $r-i> 3 0 

**iafiwr5xf-» 1 6 fcsnfflr^ 

[0017] are. c«o3tffiiM* : J=.-)V(nmmwh 

■f*19tt. v^^nS7-2 0T9 0SSJt$tL^m 

-f A-l 6KCaS*l«. S«fflT7Xf->y^3£ 
7 t A. /<- 1 7 £iln> TjI->T£ *:Sft¥*ftl'~f 3fc 

4T'Sfl§n.S>. 

[0018] »OKirtt. iHWcU-^l 8£Wt!t 

[o o 1 9 ] ttz. gflwarrtt. Sfifflr^xf-y^ 

*7r-f A-l 74»/5,i»(5>*lT*fc«ffl#36«g3iaH l 2 
B2 8fc^3gS^[iIS&2 9 5:gT. ti?A-;l*fe«E 
[0020] InGaAlP ^O»^650n«J3iNpflsP— f 

y^CiOVfSfcJftfcLTV^. 2 GbpsONRZfi^?:^ 
7S0.5 mmOGI -T^Xf-y 9%7rA ^N'-Srfig-oTlO 

[0021 ] ft*. Bttl§IB2 6»Si»R«)^a2 5 

«±t. I -V^@K2 8t«^S^lH]S&2 95:S i 
«K2 7±C»«LttJ:^. 
[0022] iWUBSt i "9 . f 1 8 kSit 

»T 2 4 k feH-TBBT^v^-i^t* i k #x%m- 
iXH *Vti6M6i>*#nWzvt h b b i> t, JKHfl: 

[0023]**:. .1 cofititfiH 1 2T«L/S7'5Xf- 
^, JP*#8 mm. il* ? 10 mm. Hff^-{l J 8 mffi'Y^Ck 
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[0024] v-f ?n$5-20te. &M25fcLTffl 
VVO*S<:110>::fj|6]£tti:t/C10±10' WW^y-tv 
h7^77Hrt>o(100)ffi<9Si£$£. x-yf-^f 
5 i fc X •) (HDffiSr^LT £ OS i Wmiztf t 
T 4 5 * «VXfc(lll)iB*R«ffik l/C fls&fc-O** . 

WtCI&WWt* 1 fcfc. EMWDKHlc (111)18* 
»W* - k 1= * "!)«iB*¥fflftT* S • 

[0025] (mm<mm2 > 

[ o o 2 6 ] 04 ( a ) ffximt. ggtongn i <mx- 

KSUiJSfc. <;110>;^r|6]$:tti: l/C(100)mfc*tL-C 

2 5±fc. x?*^*«JBl/«BWlfl:**ft*2 5 
<O^H3 2(cMtt45- «H«**»o(lll)ffl«r}ttfi 

S>2> • 

[ 0 0 2 7 ] 04 ( b ) tf>fl}jt{±. &Jffi3 3±fcfli£@ 
32K»LT45±ir tf^fctrfcov-f ?af\)XJ»3 

XA3 4^«IteftMl*fctf>. £&3 3«0«K#KJg 

[ 0 0 2 8 ] 04 ( c ) cofiijlti. 3JI 3 3 JittMBB 

jRSiifcaaappwfrv— f 3 5 *$»u:t>«>T& 

5. BBJim**l'^3 5tt£fc*»JftbTV***E 

[ 0 0 2 9 ] 04 ( d ) Officii. ££3 3±(=HAl£ 
*. CliiKJ: 1 ). ^flsl/-*«fi*3 3'stf5»MtC 

[ 0 0 3 0 ] 04 ( e ) Offigfi. GaAs»«3 8 _tfc 
TOW 4 W*U-'f3 7iaqR«SilfcfcO'C*6. £ 
tftffBTCtt, »l^2 4*«B»*«8raH»0Si 
**>[sIS&3 9 <f3 7 1 #Jgj£3irC 

V»*Ht*«3 8«aHRT1iJH6**»l'-ir 37 11: 

[0031] 48, 04O (b) , (c). <d)0% 

y&mm 1 -ess ucfs^atcstauTft^^* 

[00 3 2] mm<mB3) »3^MWt^»WBtH5 
MHHI/CWPH-*. 

[00 33] 05 ( a ) iifi»£T«HlBL 05 (b) 
HKWKHH-C* &. 05 Vx-twm 

ati. &flfcgft^ffi:fr£«fcsi*«S£§<iffl7-7X 



[0034] -lOffBtfi, *m&l>-? 1 8 1 . Ztlt 
«MW*SifflR«)ft*4 1 fc. S iSKff>6ff4 1T» 
JftfciifcV'f ?oS 7 -2 0 fcgftfSI? 2 4 fcBMEIK 

26k i- vmm 28&jix/m8mm 2 9 1# 

*i, 0ifrt§?4 2fc£§fiffluyX4 3£J:tfy-fc:r? 
?;>4 4 c jftMWKSitfel'J'XiPC/* vir-i?3 0# 
itikSil, iS»B879*f-??3fc7T'f><--4 0jSi"J 

[0035] JJCK, i<WKfis5St> ? A-/K0lMstlB'« 

■9% 1914. -7^^D$7-20t'90* RftStlTS 

it. 2 tm%mm\syX4 3 £a3§LTjM£ 

^79*****774^4 OfclBSSh*. - 

2BMJII7'9**-»*3I£7t<P<-4 0 
•>t*fcWt*»*V-1f3l£2 2li. i§g{ifflUVX4 
3t«36Sft.. «M=m^4 2TB*fS*l«e* : F 
2 4T£ft$*l*. 

[ 0 0 3 6 ] 1 8»ffcb 0 £04 CO 

( c ) . ( d ) xi*i,tsm£u--4rtzm.*toix%& 
0055-20 ^aesict s . 

[0037] 05T-{4igl6tHlffi2 6. 3£3BB^2 
4. ^Hms&£Vffl&mm l 2 9k&S\maL 
oaj^lTfcfcSftfcllBfrca***. ,Ift££Si« 
&<5Q£&4 l<0±KJMffl«aLTfeJ:v>. 

[0038] i«fflBftfcJ:4i:. y5Xf-»^*7r-f 

[0039] tea. zco$miimt%%.mz-rtitL 
y 3 0 *h 1 o^j: o/J^-rs £ t * { t-# 

[0040] a(CHir»Lfc**l«i4MII8il 

[0041] (HtKOffiB4 ) H5fcjpLfca9i 
***U-"f*l 9 tafi***U-1>%2 2?rPl-<0 

[0042] 06 (a) fc0#fffiT42kl'yX43** 



4 3?£gflffl7"7*f-y?3fc77-f ^'-4 0fc*S£3 
tlh. 5?m^ftl'-1f3e2 2{i[sli>ff&?4 2* 

[0043] ^^t±0s i£f&¥**l/-ffSI£19 

fcSft^*^— f±2 2 1 2 (ci 0 , # 

[0044] iWfflJS^>%a, 1^X4 3 fc miSrf-A 

2 k y -fer^ ^;u4 4 k *fflarcHWB«-f * i k 

[004 5] 06 (b) fcjjrf t>tf)li. 06 (a) OH 
5rffr?4 2 Wffcb 0 t»*(t3l5*ISA , r* 5 LiNb0 3 rff 
KLfcflB&tt??'? A4 5 £ WX4 3 (cSteLfc t« 

9^#]frfi£fiB£*o:/5A4 5 

Sr-oTV^cDf. if3fc*o/5A4 SOiStzfittfcOBe 
jft*hMHflf3*l*. Hff*fifc3e«¥**U-tf*2 2 

[0046] iWHUtck 0 . l 9 

kgft¥«ftl'— m2 2 k feflBC*a^9A4 5fcJ: 
0 . HJWHTOMHia i 0 » J: 0 £ < ««W S £ k *< 

[00471 06 ( c ) *JUK*a9£ 
fcec»*tfc«3BlfiBK4 6 kflBe*n^5A4 51: 
UyX4 3fcl«£U:&0-C*S. 

[0048] «3fcB??ftE4 6 SrAitS^ fctci "5 . Xfi 
4 ! »flcV-ir*2 2WflBiafcfcH*t:LT. 

9*3t2 2^**HI3fcftD^A4 5TB»f**i* 
OTCi y )&«W%mm&\'- J ?±2 2 *3BHH t T« 

[0049] afcOEWNffPCIi. ±l#flfcigiff* S 

vv?rt\ *£k$:£>. 06(a) -06 ( c ) 

O-CSWJ: < EDr k *<T-£ £. 
[0050106 ( d ) fcSS*-i*>li. 
-sOBKt-A^r'J (PBS) 4 7 k7*yXA4 8£U 

>xmzm% i tz i> <ox$> s . n# tr- w v??4 
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7"Ca&flt*»*U-1f * 1 9 k£ft¥SftU~?3te2 2 

W£jm»m^-^rv v*4 7«p*i:¥fffc«r 

« J: o tcHSt* k , ABCtT-Axr y •/ ? 4 7 "CRSt 
JcBatt"Casa«ffl7 , 5^f-y r A A- 4 
OfcHdSii*. -2u 3gS5Si*V-We2 2ttr5 

9 %-j r 4 *^awwwmRfflm%£& r> 

?*4 7"CR#S*l. 5 ^fcry XA4 8-CKtt£*LT 

[0051] i««afcj:ft«, ElfftS^Oj: 35:1881 

k«l¥»#V-1f 3K 2 2k £#STf h £ k S . 
[0052106 (e) fciK-ffctftfi. ffi^b'-AXT* 
y -y ^4 7 fcryXA4 8kflB0KHS4 6 fcU VXg? 

[0053] COUBSt tWf. Effitt&a&iffi** 

flBtk^Skktt^ JB3tWrTHR4 6*fflv\-CV»4fcft 

06(d) o . «t o#-< ogs^mi#i/— fae 
2 2*3aHHPC5ee"c**. 

[ 0 0 5 4 ] «rij, ieit«»B!Brc*LfcU>X. BtfftS 

i% <i*t'-Axry-/^, ryXAtJiVABHBiBtt 
[0055] (mnmm5) ^s^mmmtLx 

[0056] 07(iSi®K<r)^S4 1 1 lAZW^TV 

[0057] .lOfiBitt. 7l"f ^5 1 k , 

^ttSrJSK-r ■6Si»gcoS®4 Ilk, Si SSo^JS 
4 1 1 "WMiSflfcT-f ^ n 5 9-2 0 k 7 H StE^ 
^5 2 k* { -*ft$^g^feHS^N--/ 7--y 3 Ort 
fcfliWifeil. 5Sffiffl7HUyX4 9kgftfflTWl/ 

yxs ouitf y-tri'^^a 1 1 ktf-ft-ffcSftfci' 
yxa5tvs-v7— ^'3 0*<s±§it, iMftfflrv-fr? 

^7T-fA-5 4*<y-br^^3 1 ie&tt8*lfc{> 
[0 0 58] r<0^t, — f 51t« 

x Lfc»aak ru a 5 2 ?:KS Lfcgsts 
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[0059] zcommizx o . >m<v%<m ; t : J3.-)i> 

[0 0 6 0] (%WWB(>) Wi6crmM<rmBtLX 

[0061] 08liSi2«<?)3&4 1 2±tc£!8W)7V 
statins— f5 lbTV-<^m=f-5 2i^L. 1 

[0 0 6 2] £««HK±. T]s4*mtol'-f5lk. 
Ztl*%m-&SiWfo<r)i3&4 1 2fc. S i 
4 1 2TJ&£3iT.*:v>f ?o$7-2 0fc. 7W£ft 
Si?5 28 itflBttBIB* I -VSSMfllHW>liIB5 7 

£>iu I^f^4 2fcl'y;*:4 38J:tPJ-t:r??;U4 

?)V4A\,zfflfcztitziz(r>x'hh.%i5. ssimmr 
v4*mfcv-4nt. 5 6iigft7W¥«ttu— >fft 

U:8fti£Bfc7 Wgft£?5 2*ttBU£t£iai 

[0063] .LWfSitfcJ: 0 . 07c7)«iti 0 § fcfc* 
6. 

[0064] (Hil^©7 ) ^CO^jtO^tC 
f 5 1 fcttJE U:T 1/ 4 S*** 5 2 MCtf 5 

[0065] 09 (a) EBWS^4 2*^ 

flw*w#v-if act «nHs»*u~if* t iwtij 

£fcT'&£. ClO^ Sll7M¥**l'-ir*5 5 
fc5M7M¥*f*l'—!r3te56i:MEI6 (a)<0i:C: 

4 Fft5 6tf)feft<33WC«k 2 

r ft 5 6 ^ttJHwc^atr*^ fwaesiamc 

[ 0 0 6 6 ] 09 ( b ) <0l§£{i. ffift*a/5A4 5 
fcfflV*fcH6 (b) OttefcRMfl&Cftt. Wr*« 
li, ^ tffltefc U -If ft h gfi^SW* 

Cltf>*§£\ S«7M 
Fft5 5 fcgf!7H¥£ftl'-fft5 6fc 
te0 6 ( b ) <Db Z bXWft LfcH tJHar»*W 5 . 



JBLT3M7U'f *»*l/-1f*5 6***»fc*«L 

[0067] 48. 06 (c) TRfSLfckHtidK: 
09 (b) fc«JBJM«*Wt*£i:«>-C**. 

[0068109(c) fflftt'-AXT-'J -y 

^4 7fcr»JXA4 8SrffiV^06 ( d ) 0)ffli&(c. $ 
'J X A 4 8 cOSag?{w[llJf^4 2 SrilJn Lfc t «0 
Tfc*. iOflBa«*&li. 06 (d) TBMILfcfcH 

tlUIT'&ft7M ^SftV-lfftS 5 k«I7W* 

tt^— fft5 6«a*tf«iv^t J: 0lHltfrf& J ?4 2-WH3 
i. 

[oo69]48,06 {e)x-mwuzbmmi,zm9 
( c > mmmmmx. 9&&»*±jfizk. *> 

[0070] (Jttta^8)ft8agtttaftflB2:L-C 

*¥fcaaW-*0l*H 1 OKSt. 
[007 1] Z.<r)tm\i, H5«flB60«i:HBrHfC 
0f(f^4 2i:r7Xf--y^ft7r-fA'-i:O 

ftffi^sc 4 5 • cofflifffl&jto fcr »j 5 8 #fEE 

[0072] iWflBtfcJ:*). r';XA5 82rffi-5-cai 
^1^*^— f ft 1 9 i: XVmilfl'-VX 2 2 Sr 9 0 

ffir^ ? r 4 ><-4 0 fcR !J 1: 

i. 

[0073] CI±K^ UfeiOttfWBWCIilnGBAlP * 
(0.5-0.7 nm@) 0*81*1/— f *fflVXtW«rjRtfc 

«fc*W*l/-1ffl!)»*ft*iJ**ltf. GalnAsPIS (0.5 
-4 nm^) . GaAlAs^ (0.6-0.8mm^) . InGaAlN^ (0. 
3-0.5 ntt) . MgZnCdSe^ (0.3-0.7 mm^) , MgZnSSe 
Jh (0.2-0.4 4t'«0^*^— ytfflv 

[0 0 74] yftJWLfcft**: LT 

SifflRftfflV^Wr^tn:**. GaAs, InP. GaN. SiC8 
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